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SPECIFICATION 

1. Title of the Invention 

A SEMICONDUCTOR WAFER POLISHING DEVICE 

2. Scope of Patent Claim 

Regarding a semiconductor wafer polishing device, which measures degree of 
roughness on a polished surface of a semiconductor wafer and based on this 
measurement determines whether polishing should be continued or terminated, a 
semiconductor wafer polishing device is characterized by a light emitting device, which 
can irradiate a polished surface of a semiconductor wafer placed on a polishing stage, 
and a light receiving device, which can measure an amount of light reflected from the 
abovementioned semiconductor wafer surface, and a controlling means, which 
determines whether polishing should be continued or terminated based on the 
measurement of the light receiving device. 

3. Detailed Explanation of the Invention 
[Industrial Fields of Application] 

This invention is related mainly to a semiconductor wafer polishing device, which 
measures roughness of a polished surface of a Ga *As semiconductor wafer to determine 
continuation or terminal ion of a polishing process. 

[Prior Art] 

A semiconductor wafer, on the (100) side of which a circuit pattern and other stuff 
have formed through various steps, is going to be polished to a thickness suitable for 
implementation prior to dicing. For this the back side, the ClOO) side, is polished. 
For a die bonding process that follows, the (~100) side needs to retain a desired die 
bonding strength, so a certain degree of roughness is required. This polished side, 
however, is easily affected by conditions of whet particles on a whet stone surface; it is 
difficult to polish in a continuous manner a semiconductor wafer with consistency. 
Therefore, in the past, to examine a polished surface of a semiconductor wafer, the wafer 
was frequently removed from a polishing table and surface roughness was measured. 
And when a desired surface roughness was attained, polishing was terminated to start 
polishing a new semiconductor wafer, or when a desired surface roughness was not 
attained, the semiconductor wafer was returned to the polishing table to continue 
polishing. 
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[Problems to Be Solved by the Invention] 

As has been explained, in the conventional polishing device, to measure roughness, 
a semiconductor wafer frequently needed to be removed from a polishing table, and as a 
result the duration of an entire polishing process was unfavorably long. 

The purpose of this invention is to provide a semiconductor wafer polishing device, 
which can shorten the duration of a polishing process as a whole, by reducing 
measurement time. 

[Means for Solving Problems] 

In his invention to attain the purpose mentioned above, regarding a semiconductor 
wafer polishing device, which measures degree of roughness on a polished surface of a 
semiconductor wafer and based on this measurement determines whether polishing 
should be continued or terminated, a semiconductor wafer polishing device is 
characterized by a light emitting device, which can irradiate a polished surface of a 
semiconductor wafer placed on a polishing stage, and a light receiving device, which can 
measure an amount of light reflected from the abovementioned semiconductor wafer 
surface, and a controlling means, which determines whether polishing should be 
continued or terminated based on the measurement of the light receiving device. 

[Actions] 

From a light emitting device light is emitted to a desired point on the polished 
surface of a semiconductor wafer, and an amount of reflected light is measured with a 
light receiving device. When an amount of received light exceeds a certain value, it can 
determined that the polished surface has reached to a certain level of smoothness, or 
when an amount of received light does not exceed a certain value, it can determined that 
the polished surface has not reached to a certain level of smoothness. 

Thus, a polishing device equipped with a light emitting device and a light receiving 
device, with which surface roughness can be measured optically, can measure a polished 
surface without removing a semiconductor wafer from a polishing stage as was done in 
the conventional method; with a controlling means, continuation or termination of 
polishing can be determined immediately. 

[Embodiment] 

By using Diagram 1, a Ga-Aa semiconductor wafer polishing device of this 
invention is explained. 
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This polishing device (l) is to polish a semiconductor wafer (W), which has been 
through various processes, to a thickness suitable for implementation prior to a dicing 
process, equipped with a p olishing stage (2), which fastens the semiconductor wafer (W) 
by suction, and a whet stone (3), which polishes the semiconductor wafer (W), over the 
polishing stage. The polishing stage (2) rotates the semiconductor wafer (W) fastened 
by suction to it by a motor (not illustrated) connected to a rotating axis (4). The whet 
stone (3) goes up and down while rotating by a motor (not illustrated) connected to a 
driving axis (5). Thus, during polishing, the semiconductor wafer (3) itself slowly 
rotates, the polished surface, the ClOO) side, of which is simultaneously polished evenly 
by the whet stone (3), which is gradually coming down while rotating. 

Also, over the polishing stage (2), a light emitting component (6) of a light emitting 
device and a light receiving component (7) of a light receiving device are connected with 
fastening parts (not illustrated). From this light emitting component (6) to a 
measuring point (P) on the surface of the semiconductor wafer (W), that is, the polished 
surface, light gathered through a light emitting lens is emitted; reflected light from the 
measuring point (P) is received through a light receiving lens on the light receiving 
surface of the light receiving component (7). Therefore, based on an amount of 
reflected light surface roughness of the polished surface is determined. 

Moreover, the light emitting component (6) and the light receiving component (7) 
are to measure at least three measuring point (P)s, so they are designed to move 
relatively by a moving device (not illustrated). The total number of measuring point 
(P)s was decided to be three, that is, the center point of the semiconductor wafer (W) and 
two points along the diameter, which sandwich the center point on the center line 
intersecting at a right angle with the orientation flat (Wa) of the semiconductor wafer 
(W), because in the Ga-Aa semiconductor wafer (W), roughness tended to worsen in the 
fan-shaped area (Wa) covered by sloped lines in Diagram 2 due to anisotropy of crystals , 
and in this kind of polishing method, in which a wafer is also rotated, roughness tended 
to worsen in the center area of a wafer. 

When measured values of all these three points satisfy the standard values, 
polishing is terminated; when even one of them does not satisfy the standard values, 
polishing is continued. 

This is specifically explained in Diagram 3 in conjunction with the control of a 
polishing device (l). A light emitting device is composed of a light emitting component 
motor circuit (8) and a light emitting component (6). By a signal from the light 
emitting component motor circuit (8) that has detected the completion of the rise of a 
whet stone (3), while a polishing stage (2) is rotating, from the light emitting component 
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(6) by light driving to each measuring point (P) light is emitted in turn. On the other 
hand, a light receiving device is composed of a measuring device of received light (9) and 
a light receiving component (7). Reflected light from each measuring point is received 
by the light receiving component (7), and then measurement is performed by the 
measuring device of received light (9). The measuring device of received light (9) sends 
a signal to a termination controller (10), when an amount of reflected light reaches to a 
desired value at all measuring points, or to a continuation controller (ll), when an 
amount of reflected light does not reach to a desired value at even one of the measuring 
points. By this signal, the termination controller (10) controls a motor of a transport 
device (12) to send out the semiconductor wafer (W), polishing of which has been 
completed, and set a new semiconductor wafer (W) on a polishing stage (2). Or by this 
signal, the continuation controller (ll) controls a motor (13) connected to a polishing 
whet stone to continue polishing. 

As designed above, a semiconductor wafer (W) can be measured still set on a 
polishing stage (2) as well as by rotating a light emitting component (6), measurement 
can be performed while the polishing stage (2) is rotating; with the two steps performed 
at the same time, termination or continuation of polishing is immediately determined. 

[Effects of the Invention] 

As has explained so far, because surface roughness of a semiconductor can be 
measured on a polishing stage, duration of a polishing process can become shorter, and 
also accidental damages that occurred in the past, when a semiconductor wafer was set 
on or removed from a polishing stage, can be avoided; as a result, productivity can be 
improved. 



T14829 



5 



Japanese Unexamined Patent Application H2-222533 



4. Brief Description of the Diagrams 

Diagram 1 is a sketch of an embodiment of this invention of a semiconductor 
polishing device, Diagram 2 is a top view of measuring points of a semiconductor wafer, 
and Diagram 3 is a flow chart of measurement control of surface roughness. 



1 a polishing device 

2 a polishing stage 

6 a light emitting component 

7 a light receiving component 

8 a light emitting component motor circuit 

9 a measuring device of received light 

10 a termination controller 

11 a continuation controller 

W a semiconductor wafer 



Applicant Sumitomo Electric Industries, Ltd. 

Representative Patent Attorney Yoshiki Hasegawa, 
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*2 a 



Diagram 2. The ("100) side of a semiconductor wafer. 
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6. a light emitting component 

7. a light receiving component 

8. a light emitting component motor circuit 

9. a measuring device of received light 

10. a termination controller 

11. a continuation controller 

12. a motor of a transport device 

13. a motor connected to a polishing whet stone 



Diagram 3. The flow chart of measurement control of surface roughness. 
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Abstract of JP2222533 
PURPOSE:To cut down the time required for 
the measurement thereby enabling the time for 
the whole polishing process to be cut down by 
a method wherein the title polishing device of 
semiconductor wafer is provided with an 
illuminating device capable of irradiating the 
polished surface of the semiconductor wafer, a 



photodetector capable of detecting the 
reflected light quantity and a control means 
deciding the termination or continuation of the 
polishing work conforming to the results of 
measurement by the photodetector. 
CONSTITUTION:The title polishing device 1 of 
semiconductor wafer capable of measuring the 
roughness of a polished surface of the 
semiconductor wafer W and deciding the 
termination or continuation of the polishing 
work conforming to the results of 
measurement is provided with an illuminating 
device capable of irradiating the polished 
surface of the semiconductor wafer W 
mounted on a polishing stage 2, a 
photodetector capable of detecting the 
reflected light quantity and a control means 




deciding the termination or continuation of the 
polishing work conforming to the results of 
measurement by the photodetector. For 
example, illuminating elements 6 comprising 
the illuminating device and photodetecting 
elements 7 comprising the photodetector are 
provided so that the surface of the 
semiconductor wafer W i.e., the measurement 
points P on the polished surface may be 
irradiated with the light focussed from the 
illuminating elements 6 through the projecting 
lens to detect the reflected light from the 
measurement points P on the photodetecting 
surfaces of the photodetecting elements 7 
through the photodetecting lens. 
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